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(54) CUTTING METHOD OF SUBSTRATE, AND MANUFACTURING METHOD OF 
ELECTROOPTICAL DEVICE USING IT AND LASER CUTTING DEVICE FOR IT AND 
ELECTROOPTICAL DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of an electrooptical device able to stably form a 
smooth cutting face without deformation by improving heat 
dissipation of the heat given to base material of a substrate 
by laser light, at the time of laser cutting of a pair of the 
base material of the substrates. 

SOLUTION: At the time of the laser cutting, for a pair of 
base material of the substrate 4a, 4b, the base material of 
the substrate is heated by irradiating laser light along the 
periphery of the substrate region, while cooling the heated 
part so as to grow a crack to cut the base material of the 
substrate. There is provided a surface plate 40a which is 
being in contact with the rear face of laser irradiating part on 
the base material of the substrate, the heat conductivity of 
which is limited by <3 W/(m.K) on the part within at least <5 
mm range of both the corresponding position of the laser 
cutting. 
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m&m i ] m&ic u-if-mztmrn Lxmmmmm 
^^mm^xmrnm^mmt^mm^mm^m 
%Mm<Dmcm-rz&ftx\ mMMoiwmmmm^ 

m-Z>®m<r>m l m<0'p-& < t 5 mmiXF©iSB©gfl# 

©iew*3w/ (m- k) JXTfc-rsci:#«!(i:-r 
^^#t?-*f©s««#^5v^c^iBi-r s a ? leas t> -a- 

mo xmrnm^^mmt^xm^tmu^mm^m 

mmV'P* < £ & 5 mmJSCF©iBB©§IS#©^gsp£«: 

3w/ (m- k) Lxfict^chmmtT?>m^.ye^m 

[ff **3 ] 1 WDWst*> L < 8±MlRl-r5fcM-Dfc*f 

^lt»^Tl««^ -y b -TS IfiZJ 
griSBigBTr&^T. 30 

mm 1 &©*«*> l < «MiB-*f ©«««#© 1^— if— 
t>s mssmt. mm 1 #c«d*k*> l < t*£nE£«t8# 

OiflWO^a < £t> 5 mmJKT©SBB©gP#©ff&g#* 
# 3 W/ (m • K) 5tt ^# IS £f5 (f 40 

m&m 4 ] wiBSM^o^es*^ 3w/ (m • 

K) S £ £ *tfttk t S Sfcftgf 3 fESc© U— »f 

WftX\ 1 ft©S«& L < tt^WOWWflHBfcJWS 
t N SsfiiW3W/ (m • K) JKT©<H3»£aWBffR 

«■ znitct ttmm. tt% m$m 3 mm<o u-vmm so 



Bo 

cw**6] mmfemaz^ tats 1 &©»£*> l<« 
1 *&©«**> l < imMmtt<DWMimictti& 

mmmmwx&ix, 

1 #c©s«t> l < «-3toa«e«!8««i»s*i«s« 
t , titc 1 *s?©a« t» l < a— » ©a« 

tut 5 1 #C©S*£ fe L < iitufB-3t©SS«»© U— f - 

*> - WEszmc, mm 1 *©a«fe l < t±MtE-»oa 
wmMttn u~*r-mmiw t ssm<omtnasssat 
tomicmm^mxx^.nt^m^m^mif^tircc 
t ttw®. t-?% is-*r wmmwo 

<oa*fc L < {±Miea««*J©«»fffifi©T^}i:^:{t?. 

^OfflS^ 4 mm 2 &LTX& 2>£t ^^WL if* 
« 7 e«o l— if ^JgfSBo 

[ffi^n 9 ] svk» [ri-t 3 2 «coxKm(c«aoi&¥. 

tt«^^B©«5i^r?*^«V^T«!iS^tifc c t tt&m 

1 0 ] wmm 9 tfi«©««jt*«B*«*. 
fee fc%w*fc-rs*?«B„ 

[0001] 

-A7ft5«LT, m©s«feb<aa*«#© 
is~^-ftmMwtix.-ttW(Dmicm-?%ffittx\ mum 

^©■WWfteBfc^fJt&r-SfeB/OIS®!©^ <H5mm 
HTOffiiOiei*%3W/ (m • K) JWTfc'TSC 

B©Sji^»fc ctifcfflv^S U— if 93W^Bfe<fctf«» 
[0 0 0 2] 



(3) 



Wm 2002-47025 



*f €>S*f SWc>rf LTfi^r ©S«1S«©M H©S«©# 
ffiil*^*/l/©$C!ll&A?L;fr ?> ->-;WfI$ titcffi. 

[0003] m<DmM,mmwi£$im-zfimtL-c 
svtejtftf s <fc 5 teas d aaaa^*^ 

0«»ffiX?L6» 5 ;14f T*HS ftfcttfti* A««fc*E 20 
S^&ALfciL ife^tHSAJUc*-^ FJB*MB*7I5 

[0004] a«e«o«]ifa. a 2 0 fc^-r<fe 5 fc, 
^a«e#5 1 comzftmzi&i&LrzcD-z, mz 1 ^ 

SWffiU *©ffi*fcJ:t)TX^7^7l5 4<DJ£SB so 
*iBj«fcLfc«».(Sit»ItlB) 5 4 a&m^Jjfaicm 
* 5 C t lc X tJ «j»f -T § 7a?£ft 2 tc «fc o TfrfctlT 
l/->So ft4o, 02 1 (f> 5 4 b. 5 4 b it, Sfi 

»me 5 4a (ommicm^titc^ vz^v v 5 4 

b, 5 4bt?a&§„ 

[0 0 0 5] 02 2^, ±EO*5a«BttSt*fcJ:*)» 

2iCjs^X, ?3Hf 5 la, 5 1 bli, »«®W*«J»fL 

TW&tlfttSSa^^^bTVSo 5 1 

a, 5 1 bOSSSBO^SlCjfi^gP^icti:, ®KWJ=£r1S 40 

^7-f^S5 4rtfc*y*— v--*5 5. 5 5AWS 

[0 0 0 6] 

[fgBJ^M?* L <fc 5 t -T 5 S«] tC5 #±12© <fe 5 & 
av^;l/T?t±, «^,S*5 l a, 5 1 b<Diffi£9ffi£ 

TVfco 50 



#Si:©»SfcS-3fco 

[0 0 0 8] J: c 57? l/-f-A y h ia 51»#o 

wm^mn, 1 «t©sse«fe l < a^ti^rr *f©s 
Tip^-r s c t i »? N ±e*RS*f*ffifc 

o T^»$ *S £ 1 £MS^#©MmWft?^:£?T -a 
[0 0 0 9] Lfr 6±f2©<t ^ ^ LTS^SW^ 

Mic&z&Micmim^rztbte., mmmm&+fttm-z 
<om&t>m < * s z mwicm£.hx l * „ 

[0 0 10] *SSBtt, ±|H*'[flc^*T*^tx/-cfe© 
T\ mfo%:ls—if—*jyhic&*)q]Wi-rZlcffil,X, Is 
—*f-mc * t> SStfc:-^ 6 < ft S c fc 

**#U ^*^ft<, »&*»*-W»fffi*SjeLT«J« 

[oo s i 1] *fc, -»©a*s#^^-if 

*^ft<. »6*»*«J»fffi&aBebTJgj«T?*S«<J0te 
[0 0 12] $fe*^St±, ±3BO««Jte^«BO«Jt 
[0 0 13] Sfcaf^ffliH:, St-'fc^'TS— M©S« 
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TVS. 
[0 0 14] 

mmcu— ^-^mM\,xm^mmixmt^ 

tuffiS^© iulH If — JfeVISBWS ftSffifc K*f«©B 
*3W/ Cm - k) «-Rc-r3c tifft^-r^o 

[0 0 15] COi^ftaKO-WW^Fffitftt^ SSfcU 
-If— ftyh-TSfe _ki5«*©l-— ^f-JfetflBWsn 

T\ ^©«BHSWt«jS^Sfflai©Bi«©5>ft < £ 
5mmJWT©iBffl©gP4>o^e#^3W/ (m • K) 
«Tfc-T « t fc tc J; D s *f— 36k: <fc sa«©At^gp 

©T\ »«©«I»f©«*^MWfc+^Aim'^^. «£© 

5&H©*gS8PR&:fcl$5ikT^ »&*f»3SrgHRS«^Sb 
TJBST?*;. ^S*t>^lRF±-rSo il©^*:*:^© 
*«©1S0WfB;«. »ROJP»#lft<!«fc+*1f^^y^ 

hit***. c ©<t ? ^mmwmwm?& 
««i«Wc:«jitje*«3R*»A-r«3»t, ±e-»© 

«#^^J»f^SX@^tfS*^«S©«ig#afc* 
[0 0 16] 2^§©m^6^«©SBS^«> *ft 
S«*S^k:»i^rsJ:5»<:ft!iD-&t)**liBt. *fl&J 
t*«76¥#^**fA^SXgfc, ±IB-M©»«e# 



«©'>& < fc fe 5 mmttT©«H©»#«D*HE*** 3 
W/ (m • K) ZJTFteTZU t&Wmtt&o <m~£<D 

mm) <ommtt-mj.±w<? tat (mm±, g&m&v 
tiEL^FE DmiD&mm *mmt& 

[0 0 17] C©J:5ft««06¥i6B<D«B6SffiTfa: N 

WtW'6iBtJ:^jS'r«fitB©WM©^* < t 5 mmtCF 
©SBH©SP4>©^^^ 3 w/ Cm • K) &CFl£t%> 

-56fc: J; D Hitfl::^ & tifcS*3B«»fK: < < & S © 
T% S^S«©«3»ffiS^^3f05fc+^fti^tr^, S« 

«#©Ao^gi5^-^^S(i *trm 6 

s^e*r©^s«^ e. mmw ax * * s 

3^s^«j»fo^fe5S(S5rftiT?*So 
[ooi8] *ms<ois- ifwmmwa, 1 *$?©*«« 

u— if— * -y h -r s u— ifWBaare* o t, is© 

mmmicim^titc 1 «:©»«««*> l < it-M^mm 
mummic is-v-x&mtr* u-^r-tam^mt, 
-hf2 1 *$?©«se#& u < «±ie-5>f©a«s»© u~ 

tfts, ±tes^{is ±fES««*r©u-if-76M*f® 

jS-TSfitB©SM©^* < t 5 mmJ^T©^H©SI57> 
©i£IW3W/ Cm - K) JiTFT&S 

if-^ftfffii: s»iii©ffifcgf-r sgp^-e, a*«#© 

0«H©S«03»e***3W/ Cm • K) JKTfcbfc 

c t icx t) , _htH i ft©ase#fe l < «±iB-w©s 
if-76fc <s &£fcms<Diiismft t &fiW<Dmcmt & 
a««M^^-x. & ftfc&aratwfc: < < a s © t\ a«s 
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[0020] *swsob—»f«wHB«tt^ ±ee«^ 

Ol^fi^SW/ (m- K) JWTCfeC-efeoTfeJ; 

coo2i] sjs, *%mv> is—wmmmicMfLzti n 

<0ffi«O^& < fc fc 5 mmJKT©ffiH<Dg&#lc, S&gag 
(m- K) JMTOffiKHE^aPjfflft^etlfct 

[0 0 2 2] *fgBJ©lx-1f^$rilB£«*e>tl 
[0 0 2 3] Sfc, 1 

SJg*^ KjaHfc«BStift 1 L < a 

St, ±IH 1 tStoSSSSfe L < tt±fB-*f©a*tS# 

[0024] £ ©£ ? wtmn-xsmw) u~*rwmm 

SS-T Sap#©SSfctf 4 mm 2 JWTi: t§Ct WSM 
[0 0 2 5] 2^WO««Jte^ffliH:, Sl^fcttlSrTS 

[0 0 2 6] £(D&?i3;nMye¥giW£TZ>££lC£. 
Ds 2fe©»«©Sffiffik:^M*&<, »5Mt><Oift 

wa n^as© * ? fcssafc * y * — t - * tm&z n 



ia-^SCfctfTtr-S,, 

[0 0 2 7] ^ot7iMm t ±fe©#u&©#fgBj! 

©«ftv7^««£rHx- fc C £ *<mL £ * Z> „ 
[0 0 2 8] COi^WftBttSCfcTJ, &*lfc 

[0 0 2 9] 

bb 1 (ommmm mm, *m*mc%t>%n$x.m*m 
wcoimjsmttm^Xs m 7 fc^-r * 3 &«jg©M 1 m 

Craft?M5BBgilf?^F3SO ©WK** 1 o «fl 
[0 0 3 0] t©*&S|/^/i/ 1 ofc, *&HI3WB I C, 

[003 1] cOif B ;^;l/ 1 Ott, TMiJS^T?. m 
IK©^— 7W2^LTS^fcMlRj-rS«fc-5 fcflfit)#lt 
Snfc:— MOS^ttfeia^ 1 afecfctfl b^ffS, 
->-;l4*2fU±, «*»A«*fc«ft*aA-r«?ft»a 
AJLZaWStlT^S, — 73©S}£ffi&lia« 1 a 
tt, M I Mif %SStSlf lOlST-a&D, Mfo? 

*Ktt8« la, 1 bOlO->-;H|2T'iS tlfcMESif 

[0032] ?t*axB,2 a migT*f±ati 

[0 0 3 3] Sfc. 31fttt$£ifia* 1 a, 1 b©S§ffi 

[0034] mc, *m*mc%t>%nm?mmw<r>wm 
s^-a-tcoi^TgiBj-rs,, 

[0035] s-r, m 1 tc^-r * -5 k> ®«©a€^ 

MfiSM4a, 4bH, ISO. 4mra<Dl 

mmmffiA ate a, H7k^-r*y«©»3tettafc3«« 

1 a*4^^-r5fc«X0?e^»*g««l atf^Sft 
So Sfc, fltoS-©3UfettS«««-4 bfc«, H7^-T 

[0 0 3 6] «lRl»D^tt»«»#4 b©^ 

b^*^B« 1 bOrtll*® (0 1 ©T«SIdS) fcjl^l© 

£<Oij^— 7 J )V$<D±l,c7.s<ly $ V Z/tflC&fy I TO 
(Indium Tin Oxide) ^— HOJPa fc&Si 5 fcj^fll ■ 

:y^LTXh-5^y«©37frft«ii l ^Mt«. a 

-So 

[0 0 3 7] * : ?«!loa^l4a«S#4 aOKi 
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©rag 1 2 ^s^fcspff fc^cffiEWL. zzic^tiz 
ess i 2 ©«fc % immmm^t lt©m i mis? 

I T Ofc± t> Fy h 1 4 *Jgj«-r 

S„ 

[0 0 3 8] MI M*f 1 3 ft. JBJH©*ft©*y?J& 

®?fb§i©-kfc c r WnW &HiaoTl2?II^ 

ft MIMI^l 3<D_tJE»2WI05fe«li:«fcTJKj« 
£ftS, 

[0 0 3 9] ^JC. 1 a rt©^(cBE[&I 

iczs—?w 2ttx?y ~^m%mz * o taittfcj&S'r 

[o o 4 o] jg?w^^a : ^iRifi!i©S3fetts«e«4 
— j3<r>m3mM%.mi<omm5±te tr— X4s©x^-if 

^a«««4 a i:^[&iM©a)fettas«#4 b 

l/^cafeg-fe-arTftS D S £ i; Jc«fc o 04fo^ 
33. j&tt£K*£ftl a. 1 bffifc, ->-;l4f2tc«fco 

ns. 

[0 0 4 1] C©J: 5 ScLTJ&SSttfcJ&fl/^ 

[0 0 4 2] cct'ffll,^l/- IfSJIK^Bft. tCDMT' 

as 2 fe* tf b 3 ic^-r a ? 1 6 

mi (— *f©S««#) 1 6JCU— If— £— AXstfy h 
1 6 © U— If- tr— AX* y }- ic £ ^ixm 

$m*m&c£. t) fmffimcfii®~r2>tfi&5-m 5 6 

igf^3W/ (m • K) «TO*f«*»6««StlT 

Sg«W3W/ (m • K) JiTF©*mtLT 
ft l£i*i ! 3W/ (m • K) HTO#V73 

[0043] ®^4 oteii. s ctKommicmm^^m 
©e&«#®ft ^14 o<Dmwtemn?2>&&<Di&mm so 



10 

3L4 5fc. Sl4 0rtti(t5^ 2in?.fR«ffl?L4 5 

taa-rssMnBM 6 1, m$m4 eicgmm 47 
Lxmmt£tircMmmm4 7 amftntfts. & 
«t4 7 Q&ftB 4 6 wcommicit. i?xmtiffi±m<D 

[004 4] U—*f—mM^%r 5 0 ft. C O 2 U— 9 s - 
*ffiWc&©-??<&S 0 C©U- 1f-m*f^©5 Oti s » 

[0 0 4 5] ^#©5 6ft J*«fcLTS3R38rx*ffl 
V^cfe©t?2&5„ d©^ai#©5 6 ftjfe£/^;l>©# 1 

6^*^g-r§ji^tt»«s#©#s, jps^wsss^ 

[ 0 0 4 6 ] CC THSt TS U— If — >& y J- {CO 

[0047] u— if— tr— ix*7 hftffii&rni^i'^ 

?&^s«*s©m^ttHfcS6*ft\ 
^©j&KJc^jBf-r c t ^r*€ So »R*.awr*-r s ^ 
a^-rM7 , ett^a®#^fti^*feft^&-r. u— if 

^^e.jsr^xwfftfftss^ io. 6 /i mam© c o 2 
ftii:bT!iiiiA*xffffl^f,n5. u— y*— e 

-AX^«y bomXRXfym. U— tf-©tB*««. J« 

«©««&ji)g* Httwwr«aHs*mi: lt©*7xi 
[oo4 8] u—y'—jtjyhizzQmmtm*'**—^ 

^^f^fflX^-^t LTO»4 0 t±fBP-ifffl 

*t¥-@5 o tr-zmm 5ih.su— if— x^y h©ffi«i: 
V«b«>«»ffi[«fflW (NO #a*SlfflbTffi»fl9fc 

•r — t X - Y mm*WG£. L, -SJif^^-v^a&?»^ 
Ci6 X - Y ffi«T??*46TMfflISB{cfe'lS5 *T43 < . ^ 
^TilOX-YSWoT, f^lXx-^tU— »f- 
X^y h©ffi«fcJ&ffijt«9fc^i&**titf^v\ Sfc 

«j»f^-vtttjS4 o±icx-Y mm^mK). mm** 
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^t)f*5MitM'#^T?^4 0 £ f-Xtf -y 
h£<DffiM1im*:mtbZ>Z.£T\ gfttfjteffit©.'^- 

[0049] ±m<o&?icvTi&mi,tzmms^)mtf 

[0050] m2^^um3icmvrcu~ ifwmmwic 
m?L ztirc'mm 4 o o±mzm a * 5 fc^n^* 
1 6 mmmvmym&w.m-ti 4 b ^jbt lt* » 

a«f£fft£-&TSR*fl§?L4 5 43J:tfgMiEg&4 6f%©S* 
^#MaLT, e&«ffl?L?L4 5 tc?j£ifi/^A<©*t 1 6£r!R 
SJ^SttlCfc.!^ SS4 O^SBtcH^-TSo 

[0051] if— m*f#S5 0*5 i^— if— e— L, 

*HWU l^-ife— h*H4<0«t»*««* 

1 b©«*»c»ofc«waiY 1 »c»oT»»«*Tja)te 
tt«£»# 4a, 4b ^mmmcmmmvx^ <tt 

tic <fc 0 * v >y 4 bR& 

»ttta6Rffl*f4 a.*2«tn^KifiDBi«wr*. cc-e 

32?£tt»g®** 4 b RtfajfcttS*«*f 4 a 2 felSIBf 

3L2 a ©AQ*WWS.fc 5 
[0 0 5 2]^T\ U— tf— <omt}^M£ U P— if 
t-AX^y h^rH4<D-§J»f»Y Z\cf^-oX^Wi^X 

©5 efr&m&SftfcttNtli: * DJlBfftfcWfc^-rs 

»^ 1 «t«»m»«nwr».- c©*s^ 0 1 ic^-r^cs 

6t± N 05 (a) }C^'T2^©4'ffl 
[0 0 5 3] &vv^ ?g®^A?L2 a©SI«:ofc^<D 

7<ogpgT\ mm^xi^2 a*£>_kfB 
^SWAm$te&SJCD#©fc: * t) *» 3 ©a A^fr 5 

»»&A?L2 a teas* Lite*. ^M*f£^-;VFM 
»ffli£:Ef{fc£-#S MbbSATL 2 a KffllT? 

[0 0 5 4] ±ETf»6n?fc1^©»»/<*7Ue 
tll7^@5 (b) te^Ti^fcSIKU ^'ffiSK© 
# 4 a >&_Bc LTS^ 4 0 ©_kBk:-tr y h U U— if — 

mm^m 50*6 1 — ^r— tr-^tmtt, u— if e— 

AX*yh*B5 (b) (DVJtmz 1 te»oT»»;** 
T3Sfttt®Kffl*f 4a, 4b ^BTWfcM»LT^ so 



12 

< £ £ t> fC b— »f- If- AX # f- tc £ £ M&SB#;&?fr 

a RtfM7tett*S«# 4 b * 2 tfeHB* fcWWf 3 ; C C 
T?0«BW»Z 1 Kl»o;fc«fflfrHu b— If— oat<J*±HP 

TM^ssffie^ 4 a r tfHBfcttSKs** 4 b © 2 ft* 

[0 0 5 5] <r©^ ls—*f~<r>mtl?tM£ L> if 

-H-W*9h*H5 (b) <D«W»Z2fc»oT«P 
i&S^T3§^ft»£W4 aO^^^mWte/lR^n^L 

m*4 aO^fclffcfctfrtfDKWW-rs. ^©^IfL H5 

te^-r2ts?©ct»s<Dig B ^^;i/e«i 7t±, H6fc^-r 
te^-r 1 tit.<o*m<DMM' < i*)i'mtt 1 6*e>, B6tg 

tBrS©^:tSo?SS^*;H o*4^#5ti.fcc:tfc 
7 te^Lfe^TOC^iSS^SI©^/^^.;!/ 1 0T?a6S o 

c commons 1 o ©M^tt^Btas 1 a , ib 

(!✓— *f— *y Mc<fcD#e.ti7fc-gJ»rS) S**4 

So 

[0 0 5 6] *^gSmi<D?^ B ^^;V©Mig^THi. 

*3W/ (m • K) &TV*mtpi=>mi&£tlftlfc&4 0 
^{i^enfc *f«IBfSS^fflV\ C 4 0 ©_h 
ffite^/^^.;l/e# 1 6 LT U~ if-* hLT 
fSO-e, 6©W if— JtfigSifMiS 

MfiiJOStejg-rSgf5^(D^g^*3W/ Cm - K) JW 
"Ft/J^<*-DT430. U— if— If— AX#-y hteAD 
6©^J»f$S (^JBfffiS) YK Y2, 
Z 1 , Z 2{cf P v o?cgi5»{c^«(te#x.5.nfc^*»f 
}c<<*SOT\ Wft/^A^fefl 6<D"SIBfffiH*^ 

jW»&tu tJWSte*S^^*4 < ; SSSfc1ZJ®f®;& 

[0 0 5 71 **sa^ii©"i^— ifwwsBte«tn^ m 
fifW3W/ (m- K) «T©#«*e.«^snfc^ 

14 0*«^6tirc<li:te<fetJ, JKD3ai4 0k:»E«/< 

mm^^mm 1 6 © u~*f—ymMm £ kmm<dm\£ 

m-%^ft<om&M^l£3SN/ (m • K) KTt^2< 

[0 0 5 8] **WBg«o?R«^^^oSBfci5fSi i)# 
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etifci****^ i o a. wisrrs— »oaMett«u&s 

n/tas© * ^ scs§»c a y n 
* t l fcain*^^-rs z: t < „ s&sb&p ft 

S^fcfflti-^^©^^^ S C fe^sS: < „ « 
f K©«ffli^LTfe^4 D©Sf Mx5 fe<D73b 10 

[0 0 5 9] I8fc, X?^:/n— •^JBVSt&fSCX 

1W3W/ (m- K) «T©««*»6«baStl?S:S« 

if— #y h^ff-pfc5ff^XS«<D«»rffi©^®ffi[^^it 
«Lfc*SJR**-r. ®8 (a) »«*©X*9>f:7iST? 
SKmZtfiO. 7mm©i^ v 08 (b) Rtf (c) tt 

^mmmo L—*fwmmttm^tc u-^a * b 

9 X WMW- c? tl^'ti 0 . 7 mmtO. 4mm<0f& 20 
fBc<3:tK 2 5mmX^>Lfct^©^if©MtlS^ 

-ifwmmwttm^r l— *f-* v b^n-otcm^xa 

[0060] [fg2 <D&M0ftKl *^BJfc^^3 
*ffl»««Bfi*»*ffl V»T. B 7 fC^-T <}; 5 &#|}g©M 
1 0 *«fi-T £#£-©lg 2 ©*fi»^im{COV>T 

[006 1] »2©*^Jto«*/^>P««JEDM* 

u-*f*mmw<om 2 ©se»giK> *i^t«i/<** 
e»i 6^i^— if— *y h-rs^^So 

[00 62] S9fcgt U-if ^Jif»«^s H 2 40 

3 icTF Ltc u-ifwmmw t s 1 1 3 j£.&<dm 

£>*l5^4 0 a©_kffi (MH^^l/W^ 1 6lDWf 

ffiB) Yl, y 2 tc^-n^ nm-rsffiBY 1 ' , Y 

2 ' ©Wfflj©^* < t fe 5 mmJKT©®B©g|$#JU±. 
^E*W3W/ (m • K) &LT<0{B3tM5St&6 OifiM 

mzn, mmm (masm zu Z2fcwe*i*»6 

t&fcWZ 1 ' , Z 2 ' ©ffiffi©4 N &< t 5 mmHT 
©®H©g|5£ic« N S&e#*7b ? 3W/ (m • K) «T© so 
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[0 0 6 3] fg^fe^g|56 0. 6 1 tMtS#fli:L 
Tti> i£SW3W/ (m • K) HT©*'J75 

[006 4] 09 tC^-T P-if^gf^S^ffl^TB 7 fc 

w-r <fc 5 asEft/^fl' 1 o *ssaw « fcti. >i/ 

S# 1 6^^fflE4 0 aOJiffifcigSLT^J^flSY 1 s Y 
2t^Tb-f-*7 h-TSBR, «W^Y K Y 2 

t , c n & tc^js Ltt» e, nrci&m^m^ e o t ©# 

it^S; £ mmc LTb— tf-A y ^fT^2fe©"*>M© 

fg^^^ew 1 7 1#5„ 
[0 0 6 5] co» % m i (ommmmomm^^vcom 
mm^tmrnKLx^m^mm^fimt 1 7 comma 
xmmcmm 3 ©sa^to k bmmmztm 

J1&A2L2 aki^SKU W{fcS*T\ $tll&A?L2 a ^ 

[0066] o^-p, 4»£>ttft$*m<omm' < i*>vffit 1 

7^S^b. M^#S«e#4 a*±»cLT)aB4 0 a 
©±®fcfggbT. W»f^Z Is Z 2 }C»oTU—1f- 

h-rs^ mmmz k z 2 cnsic^jESbT 

— If— jtr-y h^fx^i:. S6tc^-r3T^©A^5©?sa 
/^7H OAM^f^nfeCfclc^So CCA^ttT 

[0067] ^mmmmcomm^jvcomt^m^t, 
m&t**A*mi ettu-if-jjy h*&m. mm^ 

;1/«*T1 6©W»ff4B(c*fjS-rs^B©WM©'>«:< t 
t> 5 mmKTOiltiy & nfcSS^*^ 3W/ (ra 
• K) «T©ffi^»gP6 0, 6 1 ^#-TS^Ii4 0 a 

4 0 a <D±ffilcmik'^)Vmt l 6S«BLTI^- »f— 

btzm, rnmmy k y 2 t®^e*gi5 6 0 
ttg-^^L. msz 1, z 2 msmsMtoe 1 i:* 

;mu 1 6 © \s-*?-mmm t mmcommt 5 

ec^jBffigfc^-rsffig© 

If MO^ft < 1 1> 5 mmJet-§0«H(Oa5»Oj»e*4t« t 
3W/ (m - K) WT£/h*<&-oT*5t>, l^— if— If 

— ax#<? bfcjctJ^/^i/ew 1 scowmn C%Wi 

(OdH) Yl, Y2, ZK Z2te»o«:«»»C»»f»K 

6<ommiim^mmmc+^iam^^, mmmttoum 
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[0068] ^rnmmmco\y~^fwmmmic xmi, ± 
te© * b mmmm^ e o , e i &mf e> ti?c sag 4 o 

s/^i/S** 1 6 © u—*?-ymMffitKttm<DWizm 

fitOSiO* < & 5 mm£CF©KB©Sltfj-©t&e 
f^3W/ Cm- K) KT^^^<-rSilt>!) , ?T^S 

[0 0 6 9] *^£^«©^^*;K0®ie*}S<kf9f# 

znrzmm^fr i o&, ig i ©sti^n©?®^^!/ 

<, }f£>frftfc©tft>3s *fc, X^^-f^a-^ffl 

^sswasfc* oT^j»f^nfca«<D * ? twt* -y 
[0070] [M3(ommmm ^mi^^^m^ 20 

[0071] sg 3 (ommmm<om^^<Dwm^m 

[0072] 010 fc^-r u—ifwmmwt>\ mznm 
m3ic^L.tcu—^mmmmt^^tc^n^ sag© 30 
msmm&z>M.-t*%>%c 01 o^^-rp—f^jwttBfc 

1^6ft5a4 0 b©±M CMeV^l'SWl 6<DU 

(■W»rffi@) Y 1 % Y ZfcZrtl^tlMf&tZimY 
1' . Y2' ©|S5$!l©4>ft< t 5 mm«T©iBH©SP 
St (IHJgfS) 6 4^M^n, «»fS «0®tfsi 

g) z k z 2 fc^n^'n^-rsffiBz 1 ■ , z 2 ' 

©W®J©4>ft< fcfe 5 mmJ-XT©^H©gP^^l± > » 
CH95) 6 5^jFg^nT*3D. JS6 4, 6 5^©g|5 

[0 0 7 3] COJ;9*g$4 0 b<D±mi^W.m^^ 
9Ml 6^BL7c£*, ?&!|.>^;l/«?f l 6<DWm& 

mtm<Djsmt<Dm, -rft^. i64, 6 5F*3ic^g 

g|P£#LT^£„ ^©Sl^gflfcfci;, S^#ftLTt^£ 
©T\ 16 4, 6 5flOfifii?a3W/ Cm - K) <fc 

[0 0 7 4] 01 Ofc^-Tlx- 1f^W««^ffl^^T07 

)Vm$i 1 6^4 0 b©±S{C««LT^JWIiY 1 , 

Y 2 tcfp^TL— If-A-y MTSIff, ^JBt&RY K Y 2 so 
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[0 0 7 5] COft, mKOmffimmoffiMs^A'CDM 

wftmtmmic LXfpm<owt^^MU 1 7 comma 

iflrSi A?L 2 a^3fc»U BMfcS-ST* «*aAJL2 a^r 

[0076] #6n^t^oaai/^p«« 1 

7*£I6U 3S^'ffiS®e#4 a*±tUT^4 0 b 
©±ffltcfs«LT. ^WISSZ K Z2 ICf&oTl'— *f- 

mif interne 5 tco&m^t>^nv&,mtm 1 com 
Mi&f8wmm/^n/(Dmj6ft&tmmcLx u— *f— * 

•y h^rff -5 B6 fc^t7ilfS©**2©i ! &Bi>'^l' 1 
0#4#d*£fri;fc£:£fc:ft*o coj^cLTftfetifc 
1 0 It, 07 fc^ Lfc*3BPi©gQBB»<D 

[0 0 7 7] *HBSJg^©?K B l/^7l'©iSBt^Tftt, 

W*fl 6©§J»fteBK:ji*jS-rsfilS©WM©^53:< £ 
*>5mmJMTO«HfcRW-5tlft?Pt (KfflR) 6 4, 6 5 

Jtmtzjmi o b tifc is-ifwmmw&m 

V\ C©^S4 0 b©±®t«:?S B %/^7l/®#.l 

6*tBLTWf-*f b-TS^ «I»Y1, Y2 
£816 4 t*ffi»£*>*U -§JSfMZ 1 , Z2tl65 

B©WffliJ©'>* <t$>5 mmJKT©«H<D##©»e* 
$tf3W/ (m- K) <fcD^te/j^<*oT43Ds U 

— if— e— Ax#>y 6©^jw 

» C^JBffitB) Yl> Y2. ZK Z 2^ofcSP^fc 

^ms?jfc#^.5tife^aKfic< <*s©t?. jsa^^^. 

U <Dbtmt$ft*ft%l VT?*7V? * T» 6 ft 

W»fffi%»5©fc-H)'ft^l**^e.tis «BfSSK:»»«f' 
M#^ft<, ^Sft^M^^LT^T^, Sfe. 

[0 0 7 8] 44fSNM0W1?H0Mlcj;ft& ± 
IB©J;5ft«6 4. 6 5^e^5,tl7c)SM4 0 b^«x. 
P-nfcCilfcJ;??. C©/S!S4 0 blCffiMi'^frmt 1 
6?rfJBLTlx-^-A-y f-r^tc^LT, ^b1/-?^;V 
S# l 6 © l^~-1f-5tSg*fuf £S»M©uf fc&T5gfS# 
T\ 6©«fiie(c>[tjS-rS'fiB©W 
M©^ft < 1 1, 5 mmJMT©«H©aJ»Oll!ieaWS* 3 
W/ Cm • K) «fc t> < f « C i: &T°% % O 
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[0 0 7 9] CR4 OSaUBfgJH *«Wkl«3bS«a0t 
*/*iM, 1 0 ««Sr 4 OSgttJgJftfco^T 

[ooso] »4©Wg»o««7<*;l/OilBt?S* 
H*5fc2i3«. 01 1 £^W1fi2J»rSS 

o i^fw*»aw>Mr 4 oxmbbik) ^^rii/^ 
6&u— *f— b-r*jsre** 0 « 

[0081] 01 1 IfgffrWKP, 027I;M 

i^e>nSSSi4 0 c 0±ffifc:?E»**7l/S# 1 6£r5£ 

[0 0 8 2] tOJ;9^l4 0cO^t©lfy6 6T t 
Sa/^/WSB-i 6«3£NrLft:£€N JKIl7^7l/S*f i 
6 CD W IffiSSffi^gSWBiDSt . SB 4 0c o_tffi£ 20 

ftLTt>5«DT?. «<Oig#^3W/ (m * K) 

[0 0 8 3] ftfev C<DgS4 0 c 8i x ±m<D^m<0\£ 
y6 6TlS^*;VS#l 6*£J#l/tV£<DTx 02 
7I>M03fc:^U7c5£M4 0 fc:«S_ £ ftfc <fc ? 

[0 0 8 4] ^&lf>6 60AM fltl/^MW 1 6 2: 
OSR». 4mm 2 «T^*5C£*>W3: 
LV\ UV6 e (O^Scomm^ 4 mm 2 ^m^t, C 30 

YK Y2. ZK Z 2(Dm~Fte%rn£%lC, tf >6 6 

*5«i/^vs»i eommm cmmmm yk y 

[0 0 8 5] 01 1 ICj^lTlx— if-^»^S^fflV^T07 

^^T<fc a ^ms^/p i o &mkt% icte, a*/** 40 

6 6 fc*»LT-SJ»f»Y K Y 2 fc»oT If*-* v 
1 7 *#5 0 

[0 0 8 6] c^i. Mi o*SBP«0««/^;l/O» 

*SA?L2 a MfcS*T\ ife&8EA?L2a* 

^e— ;l/ K»fli7?*fjh*rSo so 
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[0 0 8 7] #6*lfc*S!0«ai7^7l^3H' 1 

7^U »fcttS«S»4 a*±fclTSB4 0 c 

*HMl7**7l/ 10ti, 07 £*L;Me^0*8S»ilB0 
[0 0 8 8] ^^J80«*7^7l/08Bi*«Tf«:x 

mm^^mui 6*u— *f— h-r*s& ^»otr 
> e e s n/c^s 4 0c ^>nfc i — ir-ejw 

8S*ffl^t y > LT^50T% *»7^7P 

Oi£»$^3W/ (m • K) ^D*«^/J^<&^T 
45 !K If— If— AX#y hfc:J:D»»/«iM/«#l 
6©WS CBWHHB) Y K Y 2 N ZK Z 2 &C?&o 

ifcIi7**7US#i 6©«»HM*J»WWk:-h5»rtlft7f 
[0 0 8 9] *^Sfe^M^U-if^a^H^c5;ti^\ _h 

^^n.rcnticxv, c^i4 o c ic^^^jvmu 

1 6««BLTU— If— *y h-rSfcRLT. *«7** 
7W8*fi 6 0I^lf-3t^ffifcS#«(Dffite:»-rs» 
^lEf?*3W/ (m- K) &\)±mfc,h^<t-2> 

(oms&icpmicm^ c £&x^% 0 
[0090] *mmm<D u-^wmmwfo&^xit, 

*^ ^» If V 6 6 <£> 5 < fe*«7^7l^8« 1 

6O«WffiB0-F*k:K»6nfcif> C*J«W) 6 6 
0^5* (*»/^7l^»l 6£j§£1T£g|^) OB»y4 

[0 09* l ] JU±. m l 75S»4 <D*SHBgl«fc:*v^ 
*^om^^^B0^^ffi^<fctf erne* 

[00923 mi 7b^S4(ommmmtvx, s«w 
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[0 0 9 3] mmmmwg&mmtvx, mimjj 

[0094] ttr 1 7bmm4<ommmvit i «to 

[oo95] mftamom ±m<^m i ~sg 4 
[0096] Hi2« N mm&&&m<D--m<Dm&& 

[0 0 9 7] 0 1 2 {Ci5<,vT, ^ff3 0lim WF^3 
3. 3 4(i^^n'f-^§7- Sf3 5, 3 6. 3 
7 = ^3 8 liAtfl^X, 15Ff3 9tt U 20 

U-l/VX, fSF-^2 OJifflUl/yX ??H§2 2, 2 3. 

2 4 Sfti^Iifi, ^2 5(i^nX^^nY7 
^y'JXA, ??F^2 6iiS*f^X^LTV>So 

[0 0 9 8] Jte?g3 0tt, ^^^/N^l/K^ifC^V^ 

3 1 i7>^3 1 O^SftfrSU71^^^3 2tfr£, 
4So ffM • MfeMM©^ ^n^T-^57-33 

S»5^-3 7TS*fStlT, 
3 TfEtf « tlfcfeJtO 5 -SttftftB:, m&tffiMO)?* 

^-f^n-f y^59-3 4fe»l'r». WftJfcteiJfLT 

8, y i^-i/vX3 9, mmu^xzo^tsvu—u 

Wfe^»-fe^M^^P«S2 4teA«*tiSo 
[0 0 9 9] *3^P«B»c«J:DaEilStift3-POft3t 
i±, ^ DX^ ^ D^f ? U 2 5 !C A«t C 40 
©yUXAti, 4O0*ft^yXi*!b^t)-g-*>^tU ^ 

5RT?**jas« 1-^x2 6fc*r3Tx^y-y±teia«s 

[0 10 0] t©«fc5fcHgHS«*S»B\ ±e©»» 

1 0 ^m^rcm^mm&m 22, 23, 24* 

m?cfe«DT-35S(DT\ m^^Mm^MZ 2, 2 3, 2 so 
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[oioi] *«wo«?«s©ffi©Wfc"ov'^r 
mm?*. 

[oio2]0i3ii, tmms<D— m&^Ltzmmm 

X&%<, 

[0 10 3] 01 3lC*5</Vt, 73^1 0 0 0ii«fSg 
*#^L, ?J#1 0 0 1 «±|HO«U&/^H O^ffi 
(^Ttj&ll*^^ L- X V 5 o 

[oio4i@i4a, awjtrawFaBB©— 

[0 10 5] HI 4 fc*5VT, ^ 110 0 «^|t*#: 

^i oo i a±fH©^B%/^;n o^fflv^fc 
mmm^wn^hx^s,. 

[0 1061015a, 7-Xn s ^Vn^&H©!^ 

[0 1 0 7 ] 0 1 5 tCfeVT, ^1 200 tilths 
«S, ^1 202 *- Kfti!<0A*«k 1 

204 ttw $s®a^«*^, ^1001 iz±m<omm 

[0 1 0 8] 01 3frf.il 5lC^-r«^«gg{±, ±E 

©^eV^i/ i o*m^rd&M>&ji&%:m%-rc*><Dx>%> 

[0 10 9] 

[*mmi [gam li im^r^^-vi* a&£*¥ 

5 0W/ (m * K) ) fre,*BgLfcJJWtt02^«fea t 0 

3 ic^Lfc i— wimmmt mm<omm<o u-^rwmm 
mmw itum^xi'-ifjjy h-rsigs, ±ih*£#£l 

m*V*0. 6W/ (m • K) ©«»5'-K ^e»^fr 
2. OW/ (m-K) ©*Jt«, ^e*^2. 7W/ 

(m-K) <ot-fny->-h, ^e«^fr3. 2W/ 
(m-K) OiKyxfl/yj/- b^fflV^o CCW^ 

s*a, ;y"7xa«*u— ■y— *y hbT»sn&«jw 
[oi i o] 01 6ic^Litmmf^^xwss.(OTm 

©ifif$fr3W/ Cm • K) 
^tf^E C «fij-&fr« <foTV^c hfr*3fr So * 
*3, 7^5-!>A«eBiD±Ifc, «»*ft*i»fk:itSf 

7X11 (SSSW >&L— tf-*y *7X 
igf$^3W/ (m ■ K) JXTfrtlfef, WKfuBlc^ 
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[oiii] BOWM2] cs&e» 

^5 0W/ Cm • K) ) fr£*/&LfcJ^^I32*5<fca ; 

0 3 icm l ft u—ifwvmm t isi«©«j£© u-*fwm 

©%J§^;fc i: *©:*r7XS1£©JP2* t'FWto 

gmmmtt 2 . 7w/ cm- k) ©^-rovs/— k ?s& 10 

£^£#3. 2W/ Cm - K) ©#'JXfl/yi/-hS 

[0 1 1 2] mi 7fca*L;fc*fiSfrS3£a8<D±ffiK:t&£ 
t!¥^#3. 2W/ Cm - K) <D5}5yai^Ui/5/— h^SSt 
WdS£\ #^XS«©Jp#^0. 5mmJ:!)W<S; 
5^ «lt^SibmLtfe>), T&fc-^ #^X 
»£©JP#^0. 5mmJ^±^*«,^^3b^^LTL 20 

[0 1 13] Ctlk:>i*LT^©±ffifc^*^2. 
7W/ Cm - K) OtWoyi"- h*ftt\fc*a\ ^ 
X»&©JP#tf0. 2mm.J;t)#<3§:Sfc^^^b 
"OSD. -r=&*>^. ?>J^Xg*g©JP#;^0. 2mm«± 

SBtfl§©»t§#©JP*{±. 0. 1~0. 7mm 

©fgH©£>©-e&3©-??. ^Xll GB«S») ^ 

— if— h-rsis> # ^x®&© \s—*r—ytsmm t 
sttm<DmicmbTz&ft<D%mmm*2. 7w/ Cm 30 
• k) t-rtiar. «wrffifcs#*^c*aH©«*f*& 
snub-re* »e*»a«»ffflr«aesLTjgj*r*©fc*r 

[01 14] sft, ctie.©mD, /?77.a« c» 

ffiSW) If— 5Sf^X*K©W- 9 s 
3. 0W/ (m-K) JJCFT-a&tifcf. WSSfffifc^a^* 

[0115] K^j3] 0 9 bft u—^fwwmm 40 

-if*? ktsb, ca««#) <Dis-*r-yt, 

*r?x£fs mm. 

mm (Dwmi±micttjfc?z&wz 1 • nmm—^mm 

£t?©-?-©K«d i^FS^OV^TW^fto CtWi 

2. 7W/ Cm-K) Ot-fny, ^S*W3. 2W 
/ Cm • K) O^'jlfl/^ft, CcTO^g* so 
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Brre&fr-pfcfe©^^ Lft t^©^»j-&-es 

[01 1 6] hi sic^k i^tcm^ t>%&<D{mmm%$ 
*msm&tP3. 2w/ Cm • k) ©^y^i^v^s 

S®ldSi6mmi!3/>?<§Si:, 

[0117] «m»c»LT3e«oflH»e»ap«tte«w 

^2. 7W/ Cm - K) Ot>fDyA«5|||«bft|* N 
#9 X*«©«JiffiMgfc^iS-r SffcB©W$J— SSM d 
tf5mmJ;MN3<ftSt, 'FA*3W< ftot^t), 
-T&felS. ±SJSttd^5mmJ«±-e3Btl^Bf®fc^ 

[0 118] c*iS 9, ^Q4SIME*gp£*t 

©WtfS. 0W/ Cm - K) 58T^xa«©«I 
SWffigtefcfJtS-r S<SS©fflBI— JtKHi d tf'>& < £ & 5 

[0 119] BfmM4] 01 Ofc^LfcP-— IfSWHK 
ipso. 1 mm©f7Xii case**) =fc«g^TP 
3isa«ffifcs»«©®»c»"r«at«'Tf^ tf^xats ca 

©^©rfiLBfc^fjS-rsfeBZ 1 ' ©PSW-^SE 

[0120] Jto«S», 5Sf^x»{g©^JBffflBfcM^r 
SfitB©W«!l-S^ldKJc?PI«»^S»&s ±!58giSt 

•3. -r^*-*., ±fBE«d^5mmJW±^2&tl^»fE 

[0121] B 1 1 fcjSLfcU— Wl 

Bi:ll«©«fiSc©P-+f'©Waa^fflt/\ ««©±ffi»c 
^tfcX^VUXS^ V±fcPS 0 . lmm©*7Xl 

X»«©-WWfffiB©*T»c:teg-rs if >©^«©WffiW 
9 fc^-To 

[0 1 2 2] 01 9IOTLfc^e.tfy©*7XlS 
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t © tmmntf- 4 mm 2 *M%- %> t Tf&mtf-M < & o X 
[0 12 3] £©<= tfr^SM^Ktf StlfctfMC;*;^ 

SffiffotTt < £ £ :v©:2f9X®Ki jgfefrr 5SKB-© 
B«*4mm 2 «Tt-rtU*\ ^5*^0. 2 %J-XT 
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